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AMENDMENTS TO THE CLAIMS 

This listing of claims supersedes all prior versions and listings of claims in this 
application: 

LISTING OF CLAIMS: 

1 . (currently amended) A method for making a spark plug having a center electrode dis- 
posed inside an insulator, a metallic shell disposed outside the insulator, and a ground electrode 
having a base end side connected to a leading end surface of the metallic shell and a leading end 
side bent so as to have a side surface that is opposed to a leading end surface of the center elec- 
trode to form therebetween a spark gap, the method comprising the steps of: 

for adjustment of a spark gap of a spark plug work having the center electrode and the 
ground electrode, provisionally pressing the ground electrode of the spark plug work toward the 
leading end surface of the center electrode and thereby decreasing the spark gap to a predeter- 
mined value larger than a final target gap gt; 

after the step of provisionally pressing the ground electrode, performing an adjustment 
bending process for bending the ground electrode in the widthwise direction thereof so as to 
eliminate an eccentricity 5 of the ground electrode with respect to a target position; 

after the step of performing the adjustment bending process, measuring a spark gap gl of 
the spark plug work and measuring a difference (gl-gt) between the measured spark gap gl and 
the final target gap gt; and 
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pressing the ground electrode toward the center electrode when the difference (gl-gt) is 
positive; 

wherein the widthwise direction is different than the direction of pressing the ground 
electrode toward the center electrode . 

2. (original) A method according to claim 1, wherein the step of performing the adjust- 
ment bending process comprises performing the adjustment bending process for ground elec- 
trodes of a plurality of spark plug works to adjust positions of the ground electrodes in the width 
direction thereof by adjustment amounts |i, measuring resulting displacement amounts X of the 
ground electrodes in a pressed direction, finding the adjustment amount \i from an adjustment 
amount function (i := F(X) that is a function of the displacement amount X 9 and finding, based on 
the adjustment amount function |i=F(?i), the adjustment amount (a necessary for eliminating the 
eccentricity 8 of the ground electrode with respect to the target position. 

3. (original) A method according to claim 2, wherein the step of performing the adjust- 
ment bending process comprises updating sets of (\x,X) data of the adjustment amount |i and the 
displacement amount X by (\i,X) data newly collected upon manufacture of the spark plug, and 
using while updating the adjustment amount function |i=F(X) based on the updated sets of (n,X) 
data. 
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4. (original) A method according to claim 3, wherein the step of performing the adjust- 
ment bending process comprises obtaining the adjustment amount function |i=F(>.) based on the 
sets of (\x,X) data of all of the spark plug works preceding a present spark plug work. 

5. (original) A method according to claim 3, wherein the step of performing the adjust- 
ment bending process comprises obtaining the adjustment amount function |!=F(A,) based on the 
sets of (\i,X) data of a predetermined number of the spark plug works immediately before a 
present spark plug work. 

6. (original) A method according to claim 1, wherein the step of performing the adjust- 
ment bending process comprises obtaining the adjustment amount function n=F(A,) as a linear 
function of X by least square regression of the sets of (\x,X) data of the adjustment amount |i and 
the displacement amount X. 

7. (original) A method according to claim 6, further comprising the steps of: 

prior to beginning of manufacture of the spark plug, obtaining an initial approximation 
function |i=F'(^) as a function of n-th degree by using the sets of (\x,X) data having been obtained 
beforehand with respect to a predetermined n-number of spark plug works, and for the spark plug 
works till the n-th after beginning of manufacture, finding the adjustment amount jut from the 
initial approximation function (i=F'(^); and 
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for the spark plug works from n+l-th onward after beginning of manufacture, obtaining 
the adjustment amount function |w=F(X,) as a linear function of X by least square regression of the 
sets of data of all of the spark plug works prior to a present spark plug work and finding the 
adjustment amount |i from the adjustment amount function ^i=F(A,). 

8. (original) A method according to claim 7, wherein the step of obtaining the initial 
approximation function comprises preparing a required number of spark plug works for experi- 
ment, making adjustments of a plurality of predetermined adjustment amounts |i to the respective 
spark plug works to obtain resulting displacement amounts \ and obtaining, by least square 
regression of thus obtained sets of (|li,X) data, the initial approximation function |a=F'(A,) as a 
linear function of X. 

9. (original) A method according to claim 8, wherein the step of obtaining the initial 
approximation function comprises obtaining, by the least square regression, a regression line 
A,=f(|n) for regression of the displacement amounts X to the adjustment amount \i, and obtaining 
the initial approximation function n=F'(k) as an inverse function of A,=f(|i). 

10. (original) A method according to claim 6, further comprising the steps of: 

prior to beginning of manufacture of the spark plug, obtaining an initial approximation 
function (i=F'(^) as a function of n-th degree by using the sets of (ix,X) data having been obtained 
beforehand with respect to a predetermined n-number of spark plug works, and for the spark plug 
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works till the n-th after beginning of manufacture, finding the adjustment amount |i from the 
initial approximation function |i=F'(^); and 

for the spark plug works from n+l-th onward after beginning of manufacture, obtaining 
the adjustment amount function |a=F(X,) as a linear function of X by least square regression of the 
sets of data of all of the spark plug works prior to a present spark plug work and finding the 
adjustment amount \x from the adjustment amount function (i=F(?i). 

11. (original) A method according to claim 10, wherein the step of obtaining the initial 
approximation function comprises preparing a required number of spark plug works for experi- 
ment, making adjustments of a plurality of predetermined adjustment amounts \x to the respective 
spark plug works to obtain resulting displacement amounts X, and obtaining, by least square 
regression of thus obtained sets of (\i,X) data, the initial approximation function |i=F'(X) as a 
linear function of X. 

12. (original) A method according to claim 11, wherein the step of obtaining the initial 
approximation function comprises obtaining, by the least square regression, a regression line 
Ar=f(|a) for regression of the displacement amount X to the adjustment amount |i, and obtaining 
the initial approximation function |a=F'(^) as an inverse function of k=f(|a). 
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13. (original) A method according to claim 1, wherein the step of measuring the spark 
gap and the step of pressing the ground electrode are repeated until the spark gap is adjusted to 
the final target gap gt. 

14. (original) A method according to claim 1, wherein the step of performing the adjust- 
ment bending process is repeated until the eccentricity 5 is adjusted to a final target deviation 5t. 

15. (currently amended) A method of making a spark plug having a center electrode and 
a ground electrode having a base end side joined to an end surface of a metallic shell and a 
leading end side opposed to the center electrode so as to form a spark gap therebetween, the 
method comprising: 

performing an adjustment bending process of a plurality of spark plug works having the 
center electrodes and the ground electrodes for making adjustments of positions of the ground 
electrodes in the width direction thereof by an adjustment amount (i; 

measuring resulting displacement amounts X of the ground electrodes in the width direc- 
tion thereof and finding the adjustment amount from ^i=F(k) that is a function of the dis- 
placement amount A,; and 

finding an adjustment amount necessary for eliminating the eccentricity 8 of the ground 
electrode with respect to a target position based on the adjustment amount function |i=F(A,); 

wherein the width direction of the ground electrodes is different than a direction of the 
spark gap . 
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16. (withdrawn) An apparatus for making a spark plug having a center electrode dis- 
posed inside an insulator, a metallic shell disposed outside the insulator, and a ground electrode 
having a base end side connected to a leading end surface of the metallic shell and a leading end 
side bent so as to have a side surface that is opposed to a leading end surface of the center elec- 
trode to form therebetween a spark gap, the apparatus comprising: 

a pair of first and second pressing devices for adjustment of a spark gap of a spark plug 
work having the center electrode and the ground electrode; 

a bending device for adjustment of an eccentricity of the ground electrode of the spark 
plug work; and 

a controller for controlling the first and second pressing devices and the bending device; 
the controller being programmed to: 

actuate, for adjustment of the spark gap of the spark plug work, the first pressing device 
to provisionally press the ground electrode of the spark plug work toward the leading end surface 
of the center electrode and thereby decrease the spark gap to a predetermined value larger than a 
final target gap gt; 

actuate, after the provisional pressing of the ground electrode, the bending device to 
perform an adjustment bending process for bending the ground electrode in the width wise direc- 
tion thereof so as to eliminate an eccentricity 5 of the ground electrode with respect to a target 
position; 

measure, after the adjustment bending process, a spark gap gl of the spark plug work and 
measure a difference (gl-gt) between the measured spark gap gl and the final target gap gt; and 



8 



AMENDMENT UNDER 37 C.F.R. §1.1 14(c) 
U.S. SERIAL NO. 10/601,960 



ART UNIT 2879 
Q75539 



actuate the second pressing device to press the ground electrode toward the center elec- 
trode when the difference (gl-gt) is positive. 

17. (withdrawn) An apparatus according to claim 16, wherein the controller is further 
programmed to perform the adjustment bending process for ground electrodes of a plurality of 
spark plug works to adjust positions of the ground electrodes in the width direction thereof by 
adjustment amounts |i, measure resulting displacement amounts X of the ground electrodes in a 
pressed direction, find the adjustment amount \i from an adjustment amount function n=F(X) that 
is a function of the displacement amount X, and find, based on the adjustment amount function 
|i=F(^), the adjustment amount \x necessary for eliminating the eccentricity 5 of the ground elec- 
trode with respect to the target position. 

18. (withdrawn) An apparatus according to claim 17, wherein the controller is further 
programmed to update sets of (\x,\) data of the adjustment amount |u and the displacement 
amount X by data (\x,X) newly collected upon manufacture of the spark plug, and use while 
updating the adjustment amount function n=F(^) based on the sets of updated (\i,X) data. 

19. (withdrawn) An apparatus according to claim 18, wherein the controller is further 
programmed to obtain the adjustment amount function |i=F(A,) based on the sets of (\i,X) data of 
all of the spark plug works preceding a present spark plug work or the sets of (|a,?i) data of a pre- 
determined number of the spark plug works immediately before a present spark plug work. 
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20. (withdrawn) An apparatus according to claim 16, wherein the controller is further 
programmed to obtain the adjustment amount function |i=F(A,) as a linear function of X by least 
square regression of the sets of (\i,X) data of the adjustment amount \i and the displacement 
amount X. 

21. (withdrawn) An apparatus according to claim 20, wherein the controller is further 
programmed to: 

prior to beginning of manufacture of the spark plug, obtaining an initial approximation 
function n=F'(h) as a function of n-th degree by using the sets of ([i,X) data having been obtained 
beforehand with respect to a predetermined n-number of spark plug works, and for the spark plug 
works till the n-th after beginning of manufacture, finding the adjustment amount \i from the 
initial approximation function |i=F'(X); and 

for the spark plug works from n+l-th onward after beginning of manufacture, obtaining 
the adjustment amount function |i=F(X) as a linear function of X by least square regression of the 
sets of (\x,X) data of all of the spark plug works prior to a present spark plug work and finding the 
adjustment amount |i from the adjustment amount function |u=F(A,). 

22. (withdrawn) An apparatus according to claim 21, wherein the controller is further 
programmed to prepare a required number of spark plug works for experiment, making adjust- 
ments of a plurality of predetermined adjustment amounts \i to the respective spark plug works to 
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obtain resulting displacement amounts X, and obtain, by least square regression of thus obtained 
sets of (\x,X) data, the initial approximation function (i=F'(^) as a linear function of X. 

23. (withdrawn) An apparatus according to claim 22, wherein the controller is further 
programmed to obtain, by the least square regression, a regression line X^(\x) for regression of 
the displacement amount X to the adjustment amount \i, and obtain the initial approximation 
function n=F'(X) as an inverse function of ?i=f((i). 

24. (withdrawn) An apparatus according to claim 20, wherein the controller is further 
programmed to: 

prior to beginning of manufacture of the spark plug, obtaining an initial approximation 
function |i=F'(^) as a function of n-th degree by using the sets of (\i,X) data having been obtained 
beforehand with respect to a predetermined n-number of spark plug works, and for the spark plug 
works till the n-th after beginning of manufacture, finding the adjustment amount (i from the 
initial approximation function (a=F'(^); and 

for the spark plug works from n+l-th onward after beginning of manufacture, obtaining 
the adjustment amount function |i=F()i) as a linear function of X by least square regression of the 
sets of (±i,X) data of all of the spark plug works prior to a present spark plug work and finding the 
adjustment amount |u from the adjustment amount function |i=F(A,). 
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25. (withdrawn) An apparatus according to claim 24, wherein the controller is further 
programmed to prepare a required number of spark plug works for experiment, making adjust- 
ments of a plurality of predetermined adjustment amounts \x to the respective spark plug works to 
obtain resulting displacement amounts X, and obtain, by least square regression of thus obtained 
sets of (|i,X) data, the initial approximation function |^=F'(^) as a linear function of X. 

26. (withdrawn) An apparatus according to claim 25, wherein the controller is further 
programmed to obtain, by the least square regression, a regression line X=f(|i) for regression of 
the displacement amount X to the adjustment amount |i, and obtain the initial approximation 
function |a=F'(k) as an inverse function of X=f(|i). 

27. (withdrawn) An apparatus according to claims 16, wherein the controller is further 
programmed to measure the spark gap of the spark plug work and press the ground electrode 
repeatedly until the spark gap is adjusted to the final target gap gt. 

28. (withdrawn) An apparatus according to claims 16, wherein the controller is further 
programmed to perform the adjustment bending process repeatedly until the eccentricity 8 is 
adjusted to a final target deviation 5t. 

29. (withdrawn) An apparatus for making a spark plug having a center electrode and a 
ground electrode having a base end side joined to an end surface of a metallic shell and a leading 
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end side opposed to the center electrode so as to form a spark gap therebetween, the apparatus 
comprising: 

means for performing an adjustment bending process of a plurality of spark plug works 
having the center electrodes and the ground electrodes for making adjustments of positions of the 
ground electrodes in the width direction thereof by adjustment amount |i; 

means for measuring resulting displacement amounts X of the ground electrodes in the 
width direction thereof and finding the adjustment amount |i from n=F(k) that is a function of the 
displacement amount X; and 

means for finding an adjustment amount necessary for eliminating the eccentricity 8 of 
the ground electrode with respect to a target position based on the adjustment amount function 



(i=F(*). 
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